The Earth's climate cooled through the Ordovician Period leading up to the 9 Hirnantian glaciation. Increased weatherability of silicate rocks associated with 10 topography generated on the Appalachian margin during the Taconic orogeny has been 11 proposed as a mechanism for Ordovician cooling. However, paleogeographic 12 reconstructions typically place the Appalachian margin within the arid subtropics, outside 13 of the warm and wet tropics where chemical weathering rates are highest. In this study 14 we reanalyze the paleomagnetic database and conclude that Ordovician constraints from 15 cratonic Laurentia are not robust. Instead, we use paleomagnetic data from well-dated 16 volcanic rocks in the accreting terranes to constrain Laurentia's position given that the 17
INTRODUCTION 31
Ordovician strata record the transition from an Early Ordovician ice-free world to 32 end-Ordovician glaciation and mass extinction (Cooper and Sadler, 2012) . Several 33 hypotheses have been proposed to account for this cooling and the initiation of glaciation 34 including: increased carbon burial (Brenchley et al., 1994) Arc-continent collision is a tectonic process that can combine the mechanisms for 50 cooling outlined here and lead to a decrease in volcanic outgassing through the death of 51 an arc, and an increase in silicate weathering through increased topography and the 52 exhumation of highly weatherable mafic and ultramafic rocks (Reusch and Maasch, 53 1998; Jagoutz et al., 2016). Arc-continent collision associated with the Taconic orogeny 54 has been suggested to be associated with Ordovician cooling (Reusch and Maasch, 1998), 55 but paleogeographic reconstructions typically place the Taconic arc system outside of the 56 tropic weathering belt and within the arid subtropics (e.g., Mac Niocaill et al., 1997; 57 Domeier, 2016; Torsvik and Cocks, 2017). Modern evaporite belts and the paleolatitude 58 of evaporites constrain the arid subtropics to be persistently between latitudes of 15° and 35° 59 (Evans, 2006) . Given that weathering rates are strongly dependent on temperature and 60 precipitation, and that weathering rates within basaltic watersheds in the tropics are 61 approximately an order of magnitude higher than those in mid-latitudes (Dessert et al., 62 2003), such a subtropical position would likely preclude major CO 2 drawdown associated 63 with arc-continent collision (Jagoutz et al., 2016). Consequently, the reconstruction of the 64 paleolatitude of the orogeny is critical to the hypothesis that an increase in silicate 65 weatherability associated with the Taconic orogeny drove a portion of Ordovician 66 cooling. Did the Taconic arc-continent collision occur in the arid subtropics or in the wet 67 tropics? The colliding Taconic arc system extended west (paleocoordinates in Fig. 1) into 82 the southern Appalachians as far as Alabama (Hibbard, 2000) , and east along the 83 Greenland margin to Ellesmere Island (Trettin, 1987) . This elongate east-west exposure 84 of the arc system was all within a similar latitude band (Fig. 1) (Hodych, 1989) . Therefore, their remanence, and the similar remanence of the underlying 97
St. George roup, must be the result of remagnetization. The Table Head Group precise latitudinal spread is difficult to resolve given uncertainty associated with 148 paleolatitude estimates, we interpret the spread of these latitudes to represent the leading 149 and trailing edges of the arc system (Fig. 1) . This approach is a simplification; analogous 150 to the modern southwest Pacific, there were probably other active subduction zones. 151
Shortening during the Taconic and subsequent orogenies would have translated these 152 terranes inward toward the craton, further contributing to the interpretation that Laurentia 153 was equatorward of their paleolatitudes. Overall, the paleomagnetic database strongly 154 supports a revised reconstruction wherein the Appalachian Laurentian margin was 155 equatorward of 10 S at 465 Ma (Fig. 1) . 156
WEATHERING PROXY DATA 157
Strontium and neodymium isotope data were compiled and recalculated (see the 158
Data Repository) using The Geological Time Scale 2012 (see Cooper and Sadler, 2012) . The paleogeographic reconstruction presented here suggests that the Appalachian 173 margin was at a significantly lower latitude than is typically depicted, equatorward of 174 10 S by 465 Ma (Fig. 1) . Our reconstruction is compatible with paleomagnetic data from 175 the Taconic arc system and is not in conflict with robust paleomagnetic poles from 176
Laurentia. 177
We propose that the broad rise in oxygen isotope values and decline in strontium 178 isotope values between 490 and 465 Ma (Fig. 2) 
